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Suggestion and Verification of a New Statistical Model for Wind
Speed and Direction

Soheil Porkhial*l’z, Ahmad Kahrobaian'® and Mohammad Monfared"*

'Iran New E. nergies Insitutes (SANA)
’Department of Mechanical Engineering, Islamic Azad University, Karaj Branch, Iran
Department of Mechanical Engineering, Tehran University, Tehran, Iran
*Department of Electrical Engineering, Faculty of Engineering, Ferdowsi University of Mashhad, Mashhad, Iran

Abstract  Forecasting of wind parameters is necessary for proper utilization of wind energy conversion systems. In
this paper, a statistical method is used for development of a new wind forecasting model. The method was previously
used for development of car driving cycles and climate patterns. The method can be used in design and simulation
studies of wind energy conversion systems. Wind speed and direction data originating from three different wind sites
are used in this study. The original statistical method is modified to fit requirements of the new domain of application.
A comparison is made between the accuracy of the developed model and those of the previous models. It is shown that
the model has superior functionality comparing to other currently available methods.

Keywords Forecasting, Modeling, Speed, Direction, Wind Energy Conversion System.
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Mirkhond Gangeh Rostamabad
Speed:
Std deviation (m/s): 8.11 2.88 3.75
Mean (m/s): 9.27 5.69 6.07
Weibul shape factor: 1.15 2.09 1.68
Weibul scale factor (m/s): 9.76 6.43 6.81
Direction:
Std deviation (m/s): 76.07 46.99 65.60
Mean (degree): 285.60 38.84 76.82
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Length | ZMy, for | Representative ZM,, for Representative | ZMp, for | Representative
(day) | spd & dir | day for spd & dir spd only day for spd only dir only day for dir only
Mirkhond:
2 0.006462 01-August-03 0.009597 01-August-03 0.003327 01-August-03
4 0.02034 01-August-05 0.03649 04-August-02 9.37E-05 04-August-03
5 0.008967 01-August-05 0.01685 04-August-02 0.001087 04-August-02
6 0.01139 06-August-02 0.01983 06-August-02 0.000585 04-August-03
7 0.001006 01-August-03 9.24E-05 03-August-02 0.000443 06-August-02
8 0.02694 05-August-03 0.03738 08-August-04 0.001228 01-August-05
9 0.005277 01-August-05 0.00175 05-August-03 0.003831 06-August-03
10 0.002838 01-August-05 0.002357 01-August-05 0.003319 01-August-05
11 0.01045 01-August-05 0.01301 05-August-03 0.001436 01-August-05
12 0.01793 05-August-03 0.02753 05-August-03 1.2E-05 01-August-05
13 0.01737 05-August-03 0.02871 05-August-03 0.000321 01-August-05
14 0.01606 05-August-03 0.02647 05-August-03 0.000558 01-August-05
15 0.01605 05-August-03 0.025161 05-August-03 0.001276 01-August-05
Ganjeh:
2 0.144 01-August-03 0.01257 02-August-05 0.2233 01-August-03
4 0.0756 04-August-03 0.008229 03-August-05 0.1019 04-August-03
5 0.06715 04-August-03 0.005659 03-August-05 0.07032 04-August-03
6 0.05178 04-August-03 0.00542 02-August-05 0.06599 04-August-03
7 0.0403 04-August-03 0.01486 02-August-05 0.06396 04-August-03
8 0.03704 04-August-03 0.006865 04-August-03 0.06721 04-August-03
9 0.02862 04-August-03 0.004303 04-August-03 0.05163 04-August-03
10 0.02078 04-August-03 0.005137 04-August-03 0.0238 04-August-03
11 0.02271 04-August-03 0.001367 02-August-05 0.01485 04-August-03
12 0.03191 04-August-03 0.001025 02-August-05 0.03079 04-August-03
13 0.03576 04-August-03 0.004939 02-August-05 0.03445 04-August-03
14 0.03625 04-August-03 0.006519 02-August-05 0.0338 04-August-03
15 0.02979 04-August-03 0.004908 02-August-05 0.03059 04-August-03
Rostamabad:
2 0.02673 01-August-02 0.007268 01-August-02 0.03992 02-August-03
4 0.01584 01-August-02 0.003714 03-August-05 0.004771 02-August-03
5 0.03983 01-August-02 0.01539 01-August-05 0.01048 04-August-04
6 0.0286 01-August-02 0.002799 01-August-05 0.006622 04-August-04
7 0.01031 01-August-02 0.005432 01-August-02 0.008699 02-August-03
8 0.008902 08-August-05 0.00107 08-August-05 3.62E-05 02-August-03
9 0.008002 08-August-05 0.001584 04-August-02 0.003393 01-August-02
10 0.005989 01-August-02 0.003065 08-August-05 0.001341 01-August-02
11 0.004283 01-August-02 0.003063 04-August-03 0.002085 02-August-03
12 0.008202 01-August-02 0.000686 01-August-02 0.003444 09-August-02
13 0.007253 01-August-02 0.003826 11-August-05 0.002669 11-August-03
14 0.007377 01-August-02 0.003665 11-August-05 0.002677 11-August-03
15 0.00698 01-August-02 0.003716 11-August-05 0.002001 11-August-03
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